Objective: To evaluate oral health literacy among pregnant women in Kerman, Iran. Material and Methods: The present cross-sectional study was conducted on 169 pregnant women referring to government institute. Data were collected by demographic profile (including age, number of children, educational level, dental attendance before pregnancy and economic status), 17-item oral health literacy questionnaire consisting of four domains (including reading comprehension, numeracy, listening, and decision-making skills), self-assessment oral health status, DMFT index and oral health behavior. Data were analyzed by SPSS version 21 software using ANOVA and Chi-square tests at a significance level of 0.05. Results: The mean age of participants was 27.92 ± 5.25 years, 38.2% of them had bachelor's degree, 35.8% had dental attendance before pregnancy and 29.1% brushed daily their teeth twice or more. Dentists were the most frequent source of oral health information. Moreover, 60.0% believed their oral health was to be moderate, and 59.4% had inadequate oral health literacy. There was also a significant correlation between educational level, monthly income and dental attendance before pregnancy. Conclusion: Our results showed inadequate oral health literacy among pregnant women, highlighting the necessity of dental consultation before pregnancy.
Introduction
Hormonal changes during pregnancy and non-compliance with oral hygiene increase the incidence of oral diseases in pregnancy [1] . Previous studies have shown the correlation between periodontitis, low birth weight and early delivery [2] . Some studies also suggest that pregnancy elevates the risk of dental caries [3, 4] . Mothers with poor oral hygiene may be at increased risk of transmission of cariogenic bacteria to their infants [5, 6] . The history of active caries or decayed tooth cavities in mothers is a predictive factor for early childhood caries [7] .
A previous study showed a definite correlation between pregnancy and dental caries, and that pregnant women are at higher risk of caries in the third trimester of pregnancy [8] . The main goal of dental care during pregnancy is to maintain a healthy oral cavity in pregnant women by controlling plaque through brushing, flossing and professional prophylaxis, including scaling, root planing and polishing [9] .
Preserving oral health during pregnancy is recognized as one of the most important public health issues in the world. Statements and guidelines have been published, focusing on the emphasis on oral healthcare during pregnancy [10] . Some studies have shown that most pregnant women have received no information on oral health during pregnancy and less than half of them consulted with the dentist [11] [12] [13] [14] .
"Literacy" represents a set of skills that includes reading, writing, listening, numerical basic calculations and reading comprehension. The concept of "health literacy" was emerged by combining multilateral literacy into health content [15] . In the past decade, the vital role of health literacy has been given special attention in medicine and public health [16, 17] . The consequences of low health literacy include negative health behaviors, reduced use of preventive services, and poorer use of treatment protocols [18] [19] [20] .
The most commonly used definition of oral health literacy is ''the degree to which individuals have the capacity to obtain, process, and understand basic oral health information and services needed to make appropriate oral health decisions'' [21] . This definition addresses the practical literacy of oral health and encompasses the focus on oral health information, guidance to healthcare systems, and active communication with health professionals. It is necessary to achieve health literacy skills to reduce health controversies and improve oral health [22] . The current concept of oral health literacy involves cultural factors and understanding of the knowledge necessary for making healthy oral health decisions [23] .
The previous study examined oral health literacy in pregnant women in Brazil and found a positive correlation between the health literacy score with knowledge on the age of consuming sugars in infant feeding.
The mean health literacy score was higher in women with more than eight literacy classes. Those who were at a lower social level had lower health literacy [24] . After assessing oral health literacy in American women with the first pregnancy, it was found that their health literacy was low. The health literacy of this group had a significant correlation with their level of knowledge. The authors believe that low oral health knowledge can affect the health of both mother and child [25] . Similar studies have shown that low-educated pregnant women are associated with lower pregnancy and poorer health behaviors [26] [27] [28] [29] [30] .
Regarding changes in the oral and dental condition during pregnancy, and given that studies underline the importance of oral health literacy, especially during pregnancy, and the lack of research in this context, the current study aimed to investigate the oral health literacy among the pregnant mothers in Kerman.
Material and Methods

Study Design and Sample
In this cross-sectional study, the target population consisted of 169 pregnant women selected based on sample size formula, referring to health government institute in Kerman, Iran, in January from May 2018.
Exclusion criteria were illiterate women, age before 18 years and reluctant to participate. After selecting the centers and obtaining the necessary permits, the researcher referred to the designated centers three days a week, explained the study objectives to pregnant women, mentioned voluntary participation in the study and the confidentiality of the information, and finally gave the questionnaire to the pregnant women.
Participants' selection did through the random method.
Data Collection
The data collection tool was a questionnaire consisting of three sections. The first part was related to the demographic characteristics, including age, educational level, number of children, and dental attendance before pregnancy, assessment of individual oral health, economic status and assessment of Decayed, Missing, and Filled Teeth (DMFT) indicator.
The second part of the oral health literacy assessment was Oral Health Literacy-Adult Questionnaire (OHL-AQ) in the Persian language. The internal consistency was evaluated using the Cronbach's alpha coefficient of 0.72 and ICC of 0.84 [31] . The questionnaire consists of 17 items, which in four sections examine the reading comprehension, numeracy, listening, and decision-making skills of individuals. The section dealing with reading comprehension had six questions regarding the ability to read and understand the oral health issues, the number of teeth, the age of teeth eruption, the type of toothpaste, the frequency of brushing and dental floss.
The numeracy section evaluated four questions about the numeracy ability of dental prescriptions and instructions for using mouthwashes. In this section, two hypothetical prescriptions were presented to the patient, and questions were asked about the time to take the medication and how to use the mouthwash. The listening section had two questions for evaluating communication skills so that the questioner read the tips for post-extraction care for the person, and then the participant was asked to answer the questions. The decisionmaking section included five questions related to common oral and dental problems that were asked about how to deal with them.
The correct answer in each part was scored with score one and the wrong answer with zero. The total score of the questionnaire was ranged from 0 to 17, including 0-6 in the reading comprehension section, 0-4 in the numeracy section, 0-2 in the listening section and 0-5 in the decision-making section. The results were categorized into three groups: 0-9 score as inadequate literacy, 10-11 as moderate, and 12-17 as adequate literacy [33] . The third part of the questionnaire was about oral health behaviors, such as the frequency of brushing and the use of toothpaste, the last visit to the dentist and sources of information on oral health.
Data Analysis
Data were analyzed by SPSS version 21 software using Chi-square tests at a significance level of 0.05.
Ethical Aspects
This research was approved with the Code of IR.KMU.REC.1396.2151 by the Ethics Committee of Kerman University of Medical Sciences. The participants were assured that their name would not be mentioned in any part of the research and that the participation in the project is completely voluntary and with full consent
Results
The mean age of participants was 27.92 ± 5.25 years, 33.9% had a single child, 38.2% of them had bachelor's degree, 64.2% patients did not refer to the dentist before making the decision. During pregnancy, 85.5% patients did not refer to the dentist. The most common source of information was dentists (Table 1) . Regarding tooth brushing, 55.8% of people toothbrushed once a day, and 4.2% did not remember the last time of visiting a dentist. In addition, 60% assessed their oral health as moderate. The correct answer was the best way to remove dental calculus and pigment, 90.3% responded correctly. The lowest correct answer was related to allergy, responded correctly by 15.8%. The mean DMFT index in the current study was 3.93 ± 5.64. The correlation was statistically significant between DMFT and self-assessment oral health status (p=0.003). People who had a poorly rated oral health had higher DMFT index. The level of health literacy showed 98 (59.4%) with inadequate literacy and 36 (21.8%) with adequate literacy. Table 3 represents the correlation between educational level, selfassessment of oral health status and dental attendance before pregnancy with oral health literacy. As can be seen, there was no statistically significant correlation between self-assessment oral health status and health literacy level. There was no statistically significant association between age, DMFT and number of children with oral health literacy (p>0.05).
There was no statistically significant association between the score of oral health literacy questionnaire and the frequency of brushing and toothpaste usage. A statistically significant association was found between dental information source and health literacy score and all domains. The individuals who received several sources of information had a better score and had higher oral health literacy (p=0.004).
Discussion
Poor oral health knowledge can affect the health of both mother and child [25] . Pregnant women with low health literacy have lower knowledge about pregnancy and poorer health behaviors [26] [27] [28] [29] [30] .
In the present study, 84.9% of pregnant women were brushing once or twice a day. In Italy, 99.1%
were brushing once a day [24] ; this rate was once or twice a day for 83% of people in another study [32] . As we can see, there are differences with the current study, which can be partly due to differences in the design of studies. It seems that all people, especially vulnerable groups like pregnant women, should be constantly encouraged to take care of their health, including tooth brushing regularly.
In the present study, 27.9% of pregnant women had dental attendance within six months to one year.
Some authors reported that 49.8% of participants had dental examinations in the past year [24] . Preserving oral health during pregnancy is recognized as one of the most important public health issues in the world.
Statements and guidelines have been published, focusing on the emphasis on oral healthcare during pregnancy [10] . It has been shown that people with regular dental attendance perform more prevention measures, including the use of dental floss and toothbrushes. The reason for this is that oral hygiene-induced behaviors become an important part of the training received by the patient during regular dental attendance [33, 34] .
In the current study, the mean DMFT reported by the participants was 3.93 ± 5.64, and a statistically significant association was found between mean DMFT with self-assessment oral health status. Streptococcus mutans and lactobacillus counts have been shown to increase at the end of pregnancy [35] . In addition, dietary changes in early pregnancy, such as sweet snacks, can lead to lower saliva pH (36) , hereby increasing DMFT.
Microbial flora and maternal oral health function are predictors of neonatal oral health. Therefore, the knowledge and performance of pregnant mothers in oral health is important for pediatric orodental health and can be the key to preventing caries in children.
In the current study, oral health literacy was inadequate in 56.4% of pregnant women. In a previous study, it was shown that 31.6% had inadequate literacy and 39.9% had moderate and 28.5% lower literacy [37] .
However, some authors revealed that 46% had low health literacy [38] . Among Indian participants, it was found that moderate literacy in 33.1%, lower literacy in 37.6% and adequate literacy in 29.3% of subjects [39] and the health literacy was reported to be poor in a group of Iranians [40] . As seen, the percentage of people with inadequate oral health literacy in our study is more than the mentioned studies. The reason for this difference can be in the type of population studied.
The oral health literacy of pediatric nurses had a multidimensional effect on the health of children and infants [41] . It has been shown that poor paternal oral literacy was associated with more caries and less repair of their teeth in their children [42] . Given the role of mothers in pediatric orodental health, more efforts seem to be needed to increase the health literacy of pregnant women. In this study, there was no statistically significant correlation between the self-assessment oral health status and the level of health literacy. This finding is inconsistent with previous reports, which showed a positive correlation between self-assessment oral health status and oral health literacy [43] .
In the present study, there was a statistically significant correlation between the level of literacy of individuals and monthly income with oral health literacy. Higher education and higher income status had led to higher health literacy. In a previous study, the level of literacy of the people had a significant correlation with the level of oral health literacy [44] . Some authors showed that education and race had a significant correlation with oral health literacy [22, 45] .
Our findings are in agreement with those reported in the literature [40, [46] [47] [48] . Higher educational levels seem to lead to more awareness about health and the use of available educational tools, thereby increasing the level of health literacy. In the present study, the age of the subjects did not correlate statistically with the educational level of individuals, which is consistent with the previously described [24] . Some authors have shown that older people had a lower level of literacy [40, 49] and, consequently, had worse oral health that was inconsistent with the current study. The reason for this difference can be attributed to the type of study so that the present study was conducted only on pregnant women and the age range was not high. In the present study, the most important source of information on oral health was dentists and then the Internet. The most important source of dental information was the Internet (16%) and then the dentists (14.8%) [44] . In the studies in Tehran and Saudi Arabia, the dentists have been listed as the most important source of dental information [40, 50] . The dentists are among the key sources in providing information about orodental health and healthy behaviors. Given the growth of Internet access, the collaboration of Orodental Health Custodians with various medical sites seems to be effective in informing the public about orodental health behaviors and raising the oral health literacy of the community.
In this study, the people who came to the dentist before deciding to have a pregnancy had higher health literacy. Considering the development of deciduous teeth and some permanent teeth during embryonic age, dental examinations and counseling are recommended before going to pregnancy.
Conclusion
A high percentage of pregnant women had inadequate oral health literacy. People with higher educational levels had significantly higher health literacy. It is recommended to encourage women to visit dentistry before pregnancy and to recognize the importance of health during pregnancy.
